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Procedure for Standardizing Working Thermometers
Preparation Date:          08/09/2018
Revised Date:                  N/A
Procedure Number:          BMPR QCD05
Frequency:                   12 months
Equipment Checked:         Working thermometer defined as a thermometer used in the lab in daily testing purposes.                        Working Thermometers may include mercury filled, spirit filled or digital type. 
Purpose                           This method provides instructions for standardizing working thermometers. The working thermometer is compared to a NIST traceable reference thermometer at two test temperatures that span over the range of use. Ice-point verification is an optional method. 
Inspection Equipment:         1.  NIST traceable Reference thermometer 
                           2.  Constant temperature bath (water or oil) or an Oven and brass wells or beaker of sand 
                           3.  Ice-Point Method (optional)
                                    a.  Ice crusher
                                    b.  Thermos
                                    c.  Distilled water
                                    d.  Ice made from distilled water
Tolerance:                   Working thermometers that are compared to a NIST traceable reference thermometer and determined to be within 1 gradation of the test point, no action is necessary, and the thermometer is accurate. 
                           Working thermometers that are found to be beyond the tolerance of 1 gradation when compared to the NIST traceable reference thermometer, shall have a correction applied. 
Procedure using a constant temperature bath:
         1.   Inspect the working thermometer for any physical damage. For mercury thermometers, examine the mercury column for separation.
         2.   Heat the constant temperature bath to the first test point.
         3.   Insert the reference thermometer and working thermometer(s) into the bath to their immersion line and let stabilize for several minutes.
         4.   After the bath has stabilized, take the reference thermometer reading and immediately take the working thermometer(s) reading and record.
         5.   Wait a few minutes and again, take the reference thermometer reading and immediately take the working thermometer(s) reading and record.
         6.   Average the two readings at the test point and record.
         7.   Change the temperature of the constant temperature bath to the next test point and allow to stabilize. 
         8.   Repeat steps 4 through 6.
         9.   If the readings at each test point are within 1 gradation, the working thermometer is accurate, and no correction is needed. If the difference in the reading is greater than 1 gradation, then apply the appropriate correction for all readings taken with the working thermometer. 
Procedure using an oven:
         1.   Inspect the working thermometer for any physical damage. For mercury thermometers, examine the mercury column for separation.
         2.   Heat the oven and brass well to the first test point temperature. If a brass well is not available, fill a beaker or similar container with clean fine sand and leave in the oven, ideally overnight.
         3.   Insert the reference thermometer and working thermometer(s) into brass wells or a beaker of sand. 
         4.   Keep the oven door closed at least a half hour to allow the thermometers to stabilize. 
         5.   Take the reference thermometer reading and immediately take the working thermometer(s) reading and record. 
         6.   Wait a few minutes and again, take the reference thermometer reading and immediately take the working thermometer(s) reading and record.
         7.   Average the two readings and record.
         8.   Change the oven temperature to the next test point and allow to stabilize. 
         9.   Repeat steps 5 through 7.
         10. If the readings at east test point are within 1 gradation, the working thermometer is accurate, and no correction is needed. If the difference in the reading is greater than 1 gradation, then apply the appropriate correction for all readings taken with the working thermometer.
Ice-Point Method:
         1.   Inspect the working thermometer for any physical damage. For mercury thermometers, examine the mercury column for separation.
         2.   Select ice made from distilled water. Discard any cloudy or unsound portions. Rinse the ice with distilled water and shave or crush into small pieces. Avoid contact with your hands or any chemically unclean objects.
         3.   Fill a thermos with the crushed ice and add a sufficient amount of cold, distilled water to form a slush but not enough to float the ice. As the ice melts it will be necessary to drain off some of the water and add more crushed ice. 
         4.   Insert the working thermometer, packing the ice gently around the stem to a depth approximately one scale division below the 0o C gradation. 
         5.   Allow the thermometer to stabilize for at least three minutes then tap the stem gently and observe the reading and record.
         6.   Wait a few minutes then take a second reading and record. It may be necessary to repack the ice around the thermometer because of melting.
         7.   Average the two readings and record.
         8.   If the new ice point reading is different than the calibrated ice point, the appropriate correction must be made to all readings taken with the working thermometer. 
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